Silica coated cobalt ferrite (CoFe 2 O 4 :SiO 2 ) nanocomposites were synthesized by co-precipitation technique using metal nitrates as precursors. The as-prepared sample has been further heat treated at 250 0 C, 500 0 C,750 0 C and 1000 0 C. Their structure and morphology related properties were desirably investigated by XRD, FTIR, TEM characterization techniques. Further, with the help of vibrating sample magnetometer (VSM) the magnetic properties have been successfully analysed. Furthermore, the structure and magnetism related properties of these nanocomposites are also understood with heating effects. With increasing calcinations temperature, crystallite size of CoFe 2 O 4 :SiO 2 nanocomposites was also found to increase. The room temperature magnetic measurements have shown a strong relation of saturation magnetization, retentivity and coercivity with annealing temperature.
INTRODUCTION
Nanostructure materials because of their small size, high surface to volume ratio and quantum confinement have attracted considerable attention as compared to their bulk materials 1, 2 . The synthesis of new nanostructure materials are of great interest to scientist and technologist. Among ferrites, the spinel ferrites are highly attractive magnetic nanoparticles because of their many uses in various fields together with permanent magnets, ferro-fluid technology, medical diagnostics ,magnetic type drug delivery, microwave frequency devices, catalysis and high density information data storage [3] [4] [5] [6] [7] [8] [9] . In these spinel ferrites, the cobalt ferrite (CoFe 2 O 4 ) has been of great importance in fundamental science and technology due to their exceptional magnetic properties like large value of coercivity (Hc), moderate type saturation magnetization (Ms), high magnitude of mechanical hardness and good chemical-stability 10 . As, cobalt ferrite shows inverse spinel behaviour represented by (Co 1-x Fe x ) A (Co x Fe 2-x ) BO 4 , here x indicates degree of inversion, while A and B denote tetragonal and octahedral sites respectively. However, cobalt ferrites are having very strong affinity to agglomerate, consequently it is very difficult to expose their distinctive physical behaviour needed for some important applications. To conquer this difficulty, nanoparticles are very well embedded in an insulating type silica matrix which allows stabilization of the nanoparticles [11] [12] .Thus, synthesis of nanoparticles is an exciting and challenging area of research for their technological and biomedical applications. In this direction, many synthetic strategies have been developed for the preparation of nanosized spinel ferrites like ball milling, sonochemical, sol-gel, chemical co-precipitation, hydrothermal etc [13] [14] [15] [16] [17] [18] [19] . This paper reports about the structural and magnetic properties of nanocomposites of cobalt ferrite (CoFe 2 O 4 ) dispersed in silica matrix fabricated by co-precipitation technique. Moreover, temperature dependent investigations of their properties have also been carried out.
MATERIALS AND METHODS

Sample Preparation
Various 
Instrumentation
XRD: Measurements of XRD data was carried out by an X-ray diffractometer (Philips PW/1710) using mono-chromatic CuKα type radiation of wavelength1.548Å (50KV, 40 mA). XRD pattern provides information regarding crystallite size, strain and lattice parameter.
FTIR:
The FTIR spectra were recorded by using FTIR spectrometer (Perkin-Elmer 1600) to study information like phase transformation and bonding of constituents in the frequency range 7800-350 cm 
RESULTS AND DISCUSSION
XRD Analysis
Recorded XRD pattern for The change in lattice parameters at The mean crystallite size of CoFe 2 O 4 : SiO 2 was estimated corresponding to the strongest reflection near about 35.57 o .It is a well known fact that the grain size and micro-strain produces peak broadening. This could be due to the stresses and faults inside the prepared spinel nanoparticles. The effects of grain size and strain have to be distinguished. Although, these both type effects are independent and may be understood with the help of size-strain plot. This plot for size-strain may also be known as Williamson-Hall plot. On the other hand, the particle size (D W-H ) was also calculated by considering the stress broadening with the use of Williamson-Hall method.
Where e is stress coefficient Micro-strain values have been obtained from slope of these fitted lines. The value of standard deviation estimated to be is 0.00121. The increase in particle size has been noticed from the W-H plot as compared to Debye-Scherrer equation. This increase in size by W-H plot method is due to the consideration of stress effects. By fitting the data, the average grain size (D W-H ) and micro-strain (e) are estimated and given in the Table 1 .The interplaner spacing(d) and lattice parameter (a) are determined to be 2.52536 Å and 8.376 nm respectively corresponding to the most prominent-peak (311) by using Bragg's equation. Where as a, N and M are lattice constant, Avogadro's number and molecular weight respectively. From the Table 1 , it could be seen that around the re-crystallization temperature, dislocations (micro grains) creates strain and thus main lattice defect occurs, which decreases with further increase in temperature as written in the Table 1 . . Poor quality development of ferrite-structure in our as-prepared sample is supported by the weakening of characteristicband of ferrite (590 cm -1 ). In fact, this is in good agreement with our XRD results that have shown poor crystallinity in our as-prepared samples. Moreover, at high temperature absence of water molecules and Si-OH volatiles from our sample leads to densification of CoFe 2 O 4 :SiO 2 justifying for the formation of nanocomposites which is confirmed by XRD results.
TEM Analysis
The mor phology of the samples of at 500 0 C. But when samples are heat treated at 1000 0 C a decrease in Mr is observed leading to surface canting effects as seen from the Table 2 .
It can be deduced from the evolution behaviours of Ms and Mr that are highly dependent upon the growth of CoFe 2 O 4 :SiO 2 nanosize crystallites.
As the calcinations temperature is raised from 250 0 C to 500 0 C an increase in the values of Mr, Ms and average crystallite-size has been observed, given in the Table1. Thus, modification in magnetic properties of cobalt-ferrite has been attributed to variation of particle size as a function of temperature. From the data of Table 2 , it may be noticed from variation of Hc value that its behaviour is different as compared to Ms and Mr values which indicates that size of nanocrystallites is not the only factor in deciding Hc values. It has been concluded by many other researchers that value of Hc is highly related with many factors like microstructure, particle/grain size and residual strain [28] [29] o C and 1000 o C respectively. On the basis of VSM results at room temperature, it can be concluded that magnetic properties such as retentivity, saturation magnetization and coercivity revealed a strong dependence on the crystallite size and calcinations temperature. Furthermore, non-uniform behaviour of residual magnetization may be related to surface canting or spin's non-colinearity in our synthesized nanocomposites.
